AT the present time the treatment of tuberculosis of the hip in adults presents certain features which have been gradually evolved and which, more or less in combination, are able to give a reasonably good prospect of sound healing.
(2) In the constitutional treatment, certain principles have been accepted as fundamental. The value of rest, fresh air, sunlight, and a balanced diet, is undeniable.
(3) Modern local treatment demands the enforcement of strict, complete-and prolonged-immobilization in the active stages ofthe disease, during which ambulatory forms of treatment cannot now be given a place.
(4) The creation of and developments in bone-graft surgery have followed the almost complete abandonment of radical methods aiming at extirpation of the disease focus (during the stage of evolution at least).
(5) In the furtherance of the twofold purpose of treatment, open-air hospitals have been established for adult patients where the principles of constitutional treatment can most effectively be carried out at the same time as the local therapeutic measures.
It does not seem necessary to make more than a brief reference to the constitutional aspect of treatment. Its value has been more generally recognized as its merits have become increasingly manifest. I should like to stress the advisability of offering to our patients an opportunity of receiving constitutional treatment at the earliest possible moment. I cannot accept the view that adequate constitutional treatment is available in a general hospital.
Whatever may be the attitude to operative intervention, it is not advisable to regard operation, in uncomplicated cases of tuberculosis of the hip, as a matter of urgency. I regard a thorough and complete preparation, combining general with local treatment, as an essential preliminary to operation, whereby the prospects of a successful outcome will be materially improved.
Constitutional treatment must be closely linked with effective local control of the disease focus. Imperfections in the local treatment are not counterbalanced even by superlative constitutional measures; this combination is as unfortunate and as futile as the application of effective local treatment without adequate constituitional treatment.
In the local management of tuberculosis of the hip in adults I regard the position to-day as being fundamentally the application of constitutional and local non-operative methods over a period of time (which may be short or long according to individual preference), together with operative measures which have been introduced, not as a substitute for conservative treatment, but rather as a means of accelerating in some cases, or supplementing in others, the long, costly, and often uncertain, conservative regime. JUNE-ORTHOPAED. 1.
In the local non-operative treatment there are two essentials: (1) Recumbency during the active stages to avoid mechanical destruction produced by weight-bearing.
(2) Immobilization by adequate splinting to provide local rest and to prevent the harmful effects of joint movement. My personal preference is to use, in the early stages of treatment, an abduction frame, for two reasons: (1) Because it allows of the application to the patient's body of the beneficial effects of sun-rays and moving currents of air, and (2) because it allows examination of the affected hip, which is valuable in facilitating the recognition at an early stage of any complications and, in particular, of the development of tuberculous abscess.
Combined with immobilization, traction may be used to relieve muscle spasm and to prevent deformity and subluxation, with the additional hope that separation of the joint surfaces will minimize the bone destruction due to mechanical compression.
In general terms a final position of 350 flexion and 100 abduction may be regarded as the best compromise for an ankylosed hip in adults. As the tendency is for flexion to increase and abduction to decrease during treatment, I maintain in the early stages of treatment a position of somewhat less flexion and slightly more abduction than the above. Modifications in the amount of flexion may be demanded by individual requirements of occupation or for other reasons.
When it is apparent that bone destruction has ceased and when the healing process has become established, I prefer in the ordinary case to replace the abduction frame by plaster. Occasionally-but very rarely in my experience-the persistence of a good functional range of movement, together with an absence of bone erosion, may encourage the continuance of the abduction frame and traction, in the hope that, with complete quiescence, a full-or nearly full-range of movement is left. This possibility is an attractive one, but care must be used in seleetion of cases. An error of judgment may prove disastrous if the patient is left without either a useful range of movement on the one hand, or a safe and secure ankylosis on the other.
The usual result is an ankylosis-complete in some, incomplete in others, and sound or unsound accordingly. For the great majority of cases our aim should be to obtain as complete and as sound an ankylosis as possible. The immobilization by an accurately fitting plaster is valuable in promoting this. Traction too long continued tends to hinder the natural collapse and obliteration of the cavity resulting from bone destruction and in this way is prejudicial to sound healing. With the establishment of a state of quiescence in the affected hip, ambulatory treatment is commenced, at first without weight-bearing and later with progressive increase in the amount of walking and weight-bearing allowed. During this stage a short plaster spica is used, and finally, on discharge from hospital, a light appliance for support and protection during the early years of domiciliary treatment is provided.
Contrary to the commonly expressed opinion, I find that such a favourable and orderly progress is not by any means impossible in adults if the patient is fortunate in having his disease condition promptly discovered and in obtaining early and adequate treatment. On the other hand, in many cases in which treatment is not begun until a relatively late stage, complications have already developed, and it is then necessary to modify our scheme of treatment and to introduce other measures.
The main disadvantages of strictly conservative treatment are (1) that it is uneconomical because of the cost in time and money, and (2) that it is often ineffective because it fails to give a sound ankylosis. To remedy these defects operations have been introduced. These operations may be classified under three headings:
(1) A direct attack on the local disease tissue in the hip. The old classical operation of excision of the hip-joint has been abandoned, although some surgeons still advocate a modified excision, which they perform during the course of the evolution of the disease, as a preliminary to an extra-articular arthrodesis at a later date. They aim at removing barriers to healing, and by producing a better coaptation of the bony surfaces, they believe that the arthrodesis, when performed, will have a greater chance of success.
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(2) Extra-articular arthrodesis operations of which there are two main types. These are: (a) The so-called " early " arthrodesis as advocated by Hibbs, Albee, and others. This operation is performed during the active stages of the disease, with the dual purpose of accelerating recovery and producing a sound and safe healing. (b) The " late " arthrodesis operation performed at the end of the stage of evolution to provide an effective internal splint and thereby to reinforce and stabilize the imperfect ankylosis of conservative treatment.
(3) Other operative procedures such as: (a) Production of a pseudo-arthrosis which is valuable for elderly patients or for those to whom sitting down is important. (b) Corrective operations, such as various forms of osteotomy.
An enthusiastic acceptance of these operations-particularly the bone-graft procedures-is easily understood. Not only does the prospect of a reduction of the time-factor make operation an attractive proposition to surgeon and sufferer, but also the hope of escape from a long and laborious treatment, and the increased promise of a secure end-result, more than counterbalance the inconvenience and risks of the operative intervention.
Bone-graft surgery has therefore been applied extensively, sometimes indiscriminately, and often to the exclusion of any regard for other established principles of treatment. In recent years, however, there has developed a tendency for surgeons to restrain their enthusiasm and to restrict their operative activities when, in the light of further experience, certain difficulties and shortcomings become revealed. Many surgeons have become doubtful of any appreciable gain of time which would make the " early " operation in this respect worth while. The doctrine that every tuberculous bone and joint lesion has a certain minimum duration, before which it cannot be looked upon as healed, cannot be so easily set aside. Again in some cases the beneficent healing influence of the early graft has been lacking, because bone destruction in hip-joint disease is not simply due to a mechanical compression controllable by a successful bone-graft, but is due in part to a pathological destruction dependent on the disease process itself, upon which an otherwise successful fusion operation exerts little, if any, influence. In fact, it has become apparent that a successful fusion operation may on occasions be harmful by retarding the collapse and closure of the bone cavity produced by osseous destruction. The persistence of this cavity and the presence of caseous or fibrocaseous material therein tend to maintain a smouldering disease process which may reveal its presence by late abscess formation and other complications.
Other disadvantages of early operative intervention also have become apparent (1) A definite mortality rate.
(2) An appreciable percentage of unsuccessful grafting, due in some cases to the destruction of the graft by the active tubercle bacilli, and in other cases to the depression by toxins of osteoblastic activity in the host bone, which affects a much more extensive area than the infected focus itself.
(3) Post-operative secondary infection and sinus formation. In many cases these disappointments must be attributed to the surgeon and not to the operation. Bone-graft surgery suffered by becoming too popular. It requires a highly specialized technique, and it cannot be regarded as lying within the province of the inexperienced or occasional operator. Such operations demand, in addition, for their effective performance, a properly equipped hospital and a highly trained staff. Finally, it has not in all cases been realized that close and unremitting attention to detail is as essential in the operative and post-operative management of these cases as it is necessary in the treatment of tuberculosis of the hip by conservative means.
The present-day attitude of many surgeons to early operative intervention may be summarized in the words of Robert Louis Stevenson: " Delay, they say, begetteth peril; but it is rather this itch of doing that undoes men."
When we turn to a consideration of the " late " arthrodesis operation there appears to be a much greater justification for its use, particularly in two respects:
(1) At the end of evolution, when healing is being, but has not actually been, accomplished, this so-called late arthrodesis may be valuable for patients whose economic difficulties demand an early resumption of work, for those whose occupations necessitate severe strain on the affected hip, or for those whose circumstances are such that they will be unable, after discharge from hospital, to obtain adequate supervision.
(2) This form of operation is often required to reinforce and consolidate the imperfect and unstable results of conservative treatment. Many surgeons hold the view that conservative treatment in adults, rarely, if ever, gives a sound end-result, and advocate accordingly the routine performance of a bone-graft operation when the destructive tendencies of the disease process have ceased. From my experience I cannot advise this operation as a routine procedure. In only a small percentage of my cases have arthrodesis operations become necessary.
The after-care and supervision of patients with tuberculosis of the hip is extremely important. It is necessary to bear in mind that, even with a healed local lesion in the hip, our patients remain tuberculous. They continue to live dangerously. Frequently I have found the early hopes of a successful outcome frustrated by adverse social and economic circumstances. Although this aspect is not strictly an orthopaedic problem, I feel that it is not without its interest or importance to us. Firstly, it demands that our patients should only be discharged from hospital when the local disease condition is as soundly and safely healed as we can make possible, and with the general health and resistance increased sufficiently to offset the harmful influences and circumstances which may affect them in their home lives; secondly, it makes a long-continued supervision after discharge from hospital a necessary provision; thirdly, it is desirable that there should be the closest possible co-operation with those who are required to accept the responsibility of domiciliary after-care. I appreciate that in some cases this co-operation does exist, but I feel that there is room for its more extensive application. Hospital treatment and domiciliary after-care should be closely linked together.
Finally, I should like to refer to patients treated under my care who were discharged from St. Luke's Hospital in the years 1931-36 inclusive. In this period 55 patients with adult tuberculosis of the hip were discharged. I have divided the patients into two groups: I-Without sinus formation on admission to hospital, and II-With sinus formation on admission.
In Group I there are 26 patients and all were treated on conservative lines. 15 (57 * 69%) have remained well over periods varying from one and a half to seven years. 2 (7 * 69%) have had arthrodesis operation performed on account of instability. 4 (15 * 39%) have been readmitted to hospital; 1 for correction of deformity by osteotomy, and 3 with recurrence of active disease.
3 (11-54%) have left the County of London and I have no further information available except that in one arthrodesis was recommended for instability. 2 (7 * 69%) are dead. Of the 26 patients in Group I, 18 were males and 8 females. The average age on admission was 211 years, the youngest patient being 17 years and the oldest 36.
The average duration of hospital treatment was eighteen months.
In Group II there are 29 patients of whom 6 (20 . 69%) are well with healed sinuses after an interval of two to seven years from discharge.
3 (10 35%) have had operations performed elsewhere and are now reported well. 3 (10 * 35%) have been readmitted to hospital. 6 (20.69%) are untraced. 1 (3.44%) is at home with advanced amyloid degeneration. 10 (34 48%) are dead.
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Although the number of cases is small, I feel that the figures for Group I indicate the possibilities of a successful outcome in quite a large number of cases as a result of general and local non-operative treatment, and that operative treatment is required in only a small percentage of cases. The figures relating to Group II indicate the much more serious prognosis when secondary infection is present.
Treatment of Tuberculous Disease of the Spine
By H. J. SEDDON, F.R.C.S.
ALTHOUGH there have been no notable recent advances in the treatment of bone and joint tuberculosis, much may be gained from discussion of our present methods, and their precise application.
Adult tuberculosis of the spine merits our special consideration because, like so many other conditions, it has its own particular mythology (for which we as orthopedic surgeons are partly responsible) now well established in the textbooks and teaching schools. We believe that spinal fusion is of great value in adults, as opposed to children it enables the time of treatment to be shortened, and ensures that healing of the spine will be sound. Is there any foundation for this belief, or is spinal fuision merely a matter of taste, or of expediency where there is lack of adequate open-air hospital accommodation ? If fusion is of value should it be done early or late ? Is it an alternative to prolonged rest in recumbency ?
I shall attempt to answer these questions by giving the results of an investigation of the histories of 92 patients, of whom 88 have been followed up completely, some for over twenty years. Thirty-two were treated by spinal fusion and 60 conservatively. They were not all treated ideally; some of the earlier cases were given nothing more than a spinal support, and a few refused hospital treatment when it wras available. From this heterogeneous collection it is possible to construct a fairly clear picture of the natural history of the disease, and a very clear one of its progress under conservative treatment. Some patients die-how many we cannot say. The rest recover w-ith more or less bone destruction and deformity, and once over the active stage have a fair prospect of freedom from relapse. Those with much bone destruction suffer from the usual effects of severe kyphosis pulmonary and cardiac embarrassment, backache, and late-onset paraplegia due to imperfect healing of the disease (Seddon, 1935) . Out of 11 surviving patients in this group, five recovered with gross deformity, and six with very little.
CASES TREATED CONSERVATIVELY It is my experience that adult tuberculosis of the spine is not a destructive disease. In children we know that early and adequate conservative treatment does not always prevent the destruction of several vertebral bodies, but in adults four out of every five cases show a lesion involving only two vertebrae with but little tendency to progressive bone destruction. Metaphyseal infection is the characteristic adult lesion. I have not found a single case in which I could be satisfied that the primary bone focus was of the central or osteomyelitic type, or the rare subperiosteal or neural arch type. In the fifth case, bone destruction advances up to a point (as in children) and then generally ceases.
